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(54) METHOD OF BENDING PLATE MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely bend a plate 
material to a desired shape regardless of a skilled worker or an 
unskilled worker. 

SOLUTION: The plate material 1 is intermittently sent out 
from an outlet 1 1 of a die material 10, when the plate material 1 
is stopped, by moving a push fixture 12, the plate material 1 is 
pushed to an outlet side end part 1 1 of the die material 10 to be 
bent at a fixed angle. In this case, by considering a restoring 
quantity due to a spring back property of the plate material 1, a 
moving width H of the push fixture 12 is made larger than the 
moving width corresponding to a bending angle after restoring 
of the plate material 1 . 




h«p://www 1 .ipdl.jpo.go.jp/PAl/result/dctail/main/wAAAa24067DA413353528Pl.htm 



Page 1 of 2 



1 

Searching PAJ 



6/10/03 6:13 PM 



LEGAL STATUS 

[Date of request for examination] 1 1 .06.200 1 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



e 



c 



http://www I. ipdljpo.go.jp/PAl/result/detail/main/wAAAa24067DA4 1 3353528P 1 .htm 



Page 2 of 2 



Untitled 



6/10/03 6:14 PM 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. * * * * shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] When a plate is sent out from the above-mentioned outlet of the mold material which has an outlet and 
delivery of a plate is stopped It is the bending method of the plate which forces the above-mentioned plate on the 
above-mentioned outlet side edge, and bends it by moving a push implement to the outlet side edge of the above- 
mentioned type material from one side of the outlet side edge at the side else in accordance with the radii path 
covering the both sides of the outlet side edge of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 
When carrying out bending of the plate to a curve configuration and sending out a plate intermittently from the outlet 
of mold material and delivery of a plate are stopped By repeating, forcing the above-mentioned plate on the outlet 
side edge of the above-mentioned type material, and bending only a fixed angle, when only constant width moves a 
push implement When carrying out bending of the plate to a curve configuration as a whole and carrying out bending 
of the plate right-angled The bending method of the plate which makes it larger than the case where bending of the 
move width of face of the aforementioned push implement is carried out to a curve configuration, and is 
^characterized by carrying out controlling bending of forcing a plate on the outlet side edge of mold material, and 
: sending it by the computer. 

[Claim 2] When a plate is sent out from the above-mentioned outlet of the mold material which has an outlet and 
delivery of a plate is stopped It is the bending method of the plate which forces the above-mentioned plate on the 
above-mentioned outlet side edge, and bends it by moving a push implement to the outlet side edge of the above- 
mentioned type material from one side of the outlet side edge at the side else in accordance with the radii path 
covering the both sides of the outlet side edge of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 
When carrying out bending of the plate to a curve configuration and sending out a plate intermittently from the outlet 
of mold material and delivery of a plate are stopped While carrying out bending of the plate to a curve configuration 
as a whole by repeating forcing the above-mentioned plate on the outlet side edge of the above-mentioned type 
material, and bending only a fixed angle, when only constant width moves a push implement The move width of face 
of the aforementioned push implement when taking into consideration the amount of restoration by the springback 
property of a plate, forcing a plate on the outlet side edge of mold material, and bending it When the plate bent by 
making it larger than the move width of face corresponding to the degree of the last comer of a street of a plate 
reverts with the springback property, the above-mentioned degree of the last corner of a street is obtained. When 
carrying out bending of the plate right-angled, the amount of restoration by the springback property of a plate is 
taken into consideration. The move width of face of the push implement when forcing a plate on the outlet side edge 
of mold material, and bending it The degree of comer of a street right-angled when the plate bent by making it larger 
than the move width of face which is the degree of the last comer of a street of a plate, and which balances right- 
angled reverts with the springback property is obtained. The bending method of the plate characterized by carrying 
out controlling such bending by the computer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the method of carrying out bending of 

the plate to a desired angle. 

[0002] 

[Description of the Prior Art] By striking placing a plate on the reentrant of a dice and adjusting the plate to 
punch conventionally, when carrying out bending of the band-like plate, the work that a board could be dented 
to the inner direction of the above-mentioned reentrant was performed to several places of a plate, and the 
plate was incurvated as a whole and it had bent at the predetermined angle. 
[0003] Moreover, the forming roller might be used. 
[0004] 

[Problem(s) to be Solved by the Invention] however, skill and skill advanced [ it is / a force degree when a 
^late can be struck and dented / difficult for the conventional method using a dice or punch, and ] although this 
: . carries out bending of the plate also to the springback possessing in the plate conjointly at the configuration as 
the original design - needing - anyone - although - there was a problem that it could not carry out easily 
[0005] Moreover, the conventional method using a forming roller had the economical disadvantage that the 
forming roller which has a forming side according to the configuration had to be used, whenever the 
configurations which carry out bending differed. 

[0006] This invention solves the above problem and an expert aims at offering a method with an amateur able 
to do bending of the plate to a desired configuration easily and quickly, of course as well as an expert 
[0007] ~ v 

[Means for Solving the Problem] When invention concerning a claim 1 sends out a plate from the above- 
mentioned outlet of the mold material which has an outlet and delivery of a plate is stopped It is the bending 
method of the plate which forces the above-mentioned plate on the above-mentioned outlet side edge, and 
bends it by moving a push implement to the outlet side edge of the above-mentioned type material fiom one 
side of the outlet side edge at the side else in accordance with the radii path covering the both sides of the 
outlet side edge of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. When carrying out 
bending of the plate to a curve configuration and sending out a plate intermittently from the outlet of mold 
material and delivery of a plate are stopped By repeating, forcing the above-mentioned plate on the outlet side 
edge of the above-mentioned type material, and bending only a fixed angle, when only constant width moves a 
push implement Bending of the plate is carried out to a curve configuration as a whole. When carrying out 
bending of the plate right-angled It is made larger than the case where bending of the move width of face of the 
aforementioned push implement is carried out to a curve configuration, and is characterized by carrying out 
controlling bending of forcing a plate on the outlet side edge of mold material, and bending it by the computer. 
[0008] When invention concerning a claim 2 sends out a plate from the above-mentioned outlet of the mold 
naterial which has an outlet and delivery of a plate is stopped It is the bending method of the plate which forces 
the above-mentioned plate on the above-mentioned outlet side edge, and bends it by moving a push implement 
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to the outlet side edge of the above-mentioned type material from one side of the outlet side edge at the side 
else in accordance with the radii path covering the both sides of the outlet side edge of opposite Perilla 
( rutescens (L.) Britton var. crispa (Thunb.) Decne. When carrying out bending of the plate to a curve 
■ configuration and sending out a plate intermittently from the outlet of mold material and delivery of a plate are 
stopped While carrying out bending of the plate to a curve configuration as a whole by repeating forcing the 
above-mentioned plate on the outlet side edge of the above-mentioned type material, and bending only a fixed 
angle, when only constant width moves a push implement The move width of face of the push implement when 
taking into consideration the amount of restoration by the springback property of a plate, forcing a plate on the 
outlet side edge of mold material, and bending it When the plate bent by making it larger than the move width 
of face corresponding to the degree of the last comer of a street of a plate reverts with the springback 
property, the above-mentioned degree of the last comer of a street is obtained. When carrying out bending of 
the plate right-angled, the amount of restoration by the springback property of a plate is taken into 
consideration. The move width of face of the aforementioned push implement when forcing a plate on the outlet 
side edge of mold material, and bending it It is characterized by carrying out the right-angled degree of comer 
of a street being obtained, and controlling such bending by the computer, when the plate bent by making it 
larger than the move width of face which is the degree of the last comer of a street of a plate, and which 
balances right-angled reverts with the springback property. 

[0009] According to the bending method of the plate by invention concerning a claim 1, bending of the plate 
can be carried out also to a curve configuration also right-angled. It does not become impossible to accept it 
but these configurations can be performed continuously. In addition, when carrying out bending of the plate to a 
curve configuration as a whole, the part where plates differ counters the outlet side edge of mold material one 
after another by sending out a plate intermittently from the outlet of mold material. Moreover, if the above- 
mentioned plate is forced on the outlet side edge of the above-mentioned type material when delivery of a plate 
is stopped, and only constant width moves a push implement, only the angle to which two or more places of the 
s olate which countered the outlet side edge of mold material one after another as mentioned above balance the 
^ .move width of face of the above-mentioned push implement will bend. Therefore, bending of the plate is 
carried out to a curve configuration as a whole by bending with 1 time of the folding angle of a plate, and 
controlling the number of times. This operation is done so also by the bending method of invention concerning a 
claim 2. 

[0010] In the bending method of the plate by invention concerning a claim 2, if the plate which was forced on 
the outlet side edge of mold material by the push implement, and was bent is released from the forcing 
operation by the push implement, it will be bent with the springback property with which the plate itself is 
equipped, and will carry out **** restoration behind. Therefore, the amount of restoration by the springback 
property of a plate is taken into consideration like this invention. The move width of face of the push implement 
when forcing a plate on the outlet side edge of mold material, and bending it If the above-mentioned degree of 
the last comer of a street is obtained when the plate bent by making it larger than the move width of face 
corresponding to the degree of the last comer of a street of a plate (the degree of comer of a street after 
restoration) reverts with the springback property, bending of a curve configuration as wanted will become 
possible. 

[00 1 1] Moreover, since move width of face of the push implement when forcing a plate on the outlet side edge 
of mold material, and bending it is made larger than the move width of face which is the degree of the last 
comer of a street of a plate and which balances right-angled when carrying out bending of the plate right- 
angled, the predetermined part of the plate which countered the outlet side edge of mold material can be bent 
at a larger angle than a right angle. And when bending the predetermined part of a plate at a larger angle than a 
right angle, the amount of restoration by the springback property of a plate is taken into consideration, and 
bending since the right-angled degree of comer of a street was obtained when the plate bent by making it larger 
than the move width of face which is the degree of the last comer of a street of a plate, and which balances 
( ight-angled reverted with the springback property, as it asked for the move width of face of a push implement 
becomes possible. 
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[00 12] Moreover, the bending method of the plate by invention concerning a claim 1 and a claim 2 is 

C performed, controlling bending which was described above by the computer. 
0013] 

[Embodiments of the Invention] Drawing 1 - drawing 5 show the procedure of performing bending of this 
invention, using a band-like plate as symmetrical. In these drawings, 10 and 10 are the mold material of the ** 
****(ed) couple, and have sharpened the outlet side edge 1 1 of each mold material 10 in the shape of an acute 
angle. Therefore, in the mold material 10 and 10 of the couple arranged by the phase opposite state, the outlet 
side edges 1 1 and 1 1 are taper configurations. These mold material 10 and 10 has come to be able to carry 
out increase and decrease of the mutual interval L of regulation. 12 is a push implement and is constituted 
possible [ approach estrangement ] along with radii path A-A illustrated to drawing 2 to the above-mentioned 
outlet side edge 1 1 . That is, along with radii path A-A, it can move to the side else from one side of the outlet 
side edges 1 1 and 1 1, or can move to one side from a side besides the outlet side edges 1 1 and 1 1 along with 
the radii path A-A. 13 is a delivery roller which applies delivery to the woikpiece 1-ed. 
[00 14] It performs sending above like drawing 1 and drawing 2 , and only a predetermined angle rotating a 
roller 13, and sending out a plate 1 from the outlet 14 of the mold material 10 and 10, and adjusting the mutual 
interval L of the mold material 10 and 10 of a couple, and doubling with the thickness size t of a plate 1 . By 
stopping, **(ing), pushing delivery of a plate 1 continuously in the place where predetermined part I of a plate 
1 countered the above-mentioned outlet side edge 1 1, and moving an ingredient 12 rightward like drawing 3 , a 
plate 1 is forced on the above-mentioned outlet side edge 1 1, and only a fixed angle bends above-mentioned 
part I. Then, while pushing like drawing 4 and retreating an ingredient 12 to the original position, only a 
predetermined angle rotates the delivery roller 13, send out a plate 1, part RO which separated only 
predetermined width of face from already bent part I is made to counter the above-mentioned outlet side edge 
1 1 , and delivery is stopped. And by moving the push implement 12 rightward again, a plate 1 is forced on the 
above-mentioned outlet side edge 1 1 like drawing 5 , and only a fixed angle is bent If the above operation is 

repeated, a plate 1 will be bent by two or more predetermined interval every places. And when [ of bending 

part I and RO - ] an interval is comparatively narrow, bending is earned out to a curve configuration as a 
whole, and when extensive ** is in the interval, bending of several places which separated the interval is carried 
out, respectively. 

[00 1 5] If move width of face H of the push implement 12 is fixed in the above-mentioned method, they will be 
each bending part I of a plate 1, and RO. -- 1 time of a folding angle becomes the same. Moreover, if 
intermittent-feed width of race D of the plate 1 with the delivery roller 13 is fixed, they will be each bending 
part I and RO. - A mutual interval becomes the same. From this, in forming a part for a circular bend as a 
whole by bending While deciding the above-mentioned intermittent-feed width of face D that the part which 
carried out the division-into-equal-parts rate of the all-over-the-districts portion which performs bending of a 
plate 1 counters the above-mentioned outlet side edge 1 1 one after another If it bends from the folding angle of 
the plate 1 bent by one forcing of the push implement 12, and the radius of curvature for a bend to form by 
bending and the number of times is computed, it will become possible about both element of these to perform 
bending of a curve configuration exact as a factor. 

[0016] By the way, if the forcing operation of the push implement 12 to the plate 1 is canceled by the 
springback property with which the plate 1 is equipped when a plate 1 is bent, the folding part of a plate 1 will 
carry out **** restoration, and it will open. If the degree of comer of a street when a plate 1 reverts with a 
springback property is made the degree of the last comer of a street here, in order to perform bending of a 
curve configuration as wanted The move width of face H of the push implement 12 when taking the springback 
property of a plate 1 into consideration, forcing a plate 1 on the outlet side edge 1 1 of the mold material 10, 
and bending it When the plate 1 bent by making it larger than the move width of face corresponding to the 
degree of the last comer of a street of a plate 1 reverts with the springback property, it requires that the 
above-mentioned degree of the last comer of a street is obtained. Such technique is adopted about the 
example explained by drawing 1 - drawing 5 . 

[0017] Next, when carrying out bending of the plate 1 right-angled, it faces it being required to enlarge move 



http://www4. ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



Page 3 of 5 



t 

Untitled 



6/10/03 6:16 PM 



width of face H of the push implement 12, and performing such right-angled bending, the outlet side edges 1 1 
, ..and 1 1 of the mold material 10 and 10 of a couple have become a taper configuration, and it is useful to be 
Constituted so that the push implement 12 may move to the side else from one side of the outlet side edge 1 1 

- along with radii path A-A. Namely, since the plate 1 bends with a springback property and carries out **** 
restoration behind, when a plate 1 is bent, when forcing a plate 1 on the outlet side edge 1 1 of the mold 
material 10 and bending it with the push implement 12 If take the springback property of a plate 1 into 
consideration, the push implement 12 is further moved to **** facing up after passing through the bottom of 
the above-mentioned outlet side edge 1 1, a plate 1 is pushed and it bends to an acute angle smaller than a right 
angle with an ingredient 12 It is because a plate 1 reverts right-angled with a springback property after the push 
implement 12 retreats. In this case, a right angle is the degree of the last corner of a street 

[00 1 8] Processing which bends the plate explained above in a curve configuration, and processing bent at a 
right angle are performed controlling by the computer. 

[00 1 9] Drawing 6 shows a part for the bend of the plate 1 by which bending was carried out as a whole to the 
curve configuration by the technique explained by drawing 1 - drawing 5 . In this drawing, the aperture angle of 
the both ends for a circular bend in which A was formed of bending, and a are the aperture angles between 
bending parts, and this is an angle for one when carrying out the division-into-equal-parts rate of the above- 
mentioned aperture angle A. Moreover, r is the radius of curvature for a bend. 

[0020] Drawing 7 is what illustrated the mechanism for adjusting the mutual interval of the mold material 10 and 
10 of a couple. It is the thing which the inside screwed in each of the both ends of the flat mold material 10 and 
10 and which it **** e d, and shafts 20 and 21 were interlocked with the chain 22, and connected the 
manipulator style 23 with one screw-thread shaft 20. It has the composition that the mold material 10 and 10 of 
a couple is approached or estranged, by ****ing by the manipulator style 23 and making the right direction or 
an opposite direction rotate shafts 20 and 21. 25 is the mount of the screw-thread shafts 20 and 21 
[0021] 

- (Effect of the Invention] Like the above explanation, not using a dice and punch, without using the forming roller 
..which has the forming side of a configuration variously, according to the bending method of the plate invention 
concerning a claim 1 or a claim 2, bending of the plate can be easily carried out now to a curve configuration, 
and, moreover, not only an expert but the amateur who has not received special training can perform the 
bending now. Moreover, since it can carry out controlling bending by the computer, in the former, there is an 
advantage which can also perform now bending of a complicated configuration which is extremely 
accompanied by difficulty. Especially in invention concerning a claim 2, the amount of restoration by the 
springback property of a plate is taken into consideration. The move width of face of the push implement when 
forcing a plate on the oudet side edge of mold material, and bending it Since the technique the above- 
mentioned degree of the last comer of a street is obtained is adopted when the plate bent by making it larger 
than the move width of face corresponding to the degree of the last comer of a street of a plate reverts with the 
springback property The degree of comer of a street as a design can be made to the degree of the last comer 
of a street of each part with a sufficient precision at the beginning. 

[0022] Moreover, when forcing a plate on the outlet side edge of mold material and bending it with a push 
implement If it is made to move the push implement to the above-mentioned outlet side edge from one side of 
the outlet side edge at the side else in accordance with the radii path covering the both sides of the outlet side 
edge of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. It becomes possible to cany out 
bending of the plate right-angled, without using the forming roller which has the forming side of a configuration 
variously, not using a dice and punch, and, moreover, not only an expert but the amateur who has not received 
special training can perform the bending now correctly. Moreover, there is also an advantage which can be 
performed while controlling bending by the computer. The amount of restoration by the springback property of 
a plate is especially taken into consideration, the move width of face of a push implement Since the technique 
the right-angled degree of comer of a street is obtained is adopted when the plate bent by making it larger than 
he move width of face which is the degree of the last comer of a street of a plate, and which balances right- 
angled reverts with the springback property The degree of comer of a street as a design can be made to the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



Page 4 of 5 



I 

Untitled 



6/10/03 6:16 PM 



degree of the last comer of a street of each part with a sufficient precision at the beginning. 
J0023] Moreover, since the bending method of the plate invention concerning a claim 2 can adjust the mutual 
nterval of the mold material of a couple so that the thickness size of a plate may be suited, bending can be 
performed now to the plate of various thickness sizes, and the versatility increases. 
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* NOTICES * 

■apan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to the method of carrying out bending of 

the plate to a desired angle. 

[0002] 
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[Description of the Prior Art] By striking placing a plate on the reentrant of a dice and adjusting the plate to 
punch conventionally, when carrying out bending of the band-like plate, the work that a board could be dented 
to the inner direction of the above-mentioned reentrant was performed to several places of a plate, and the 
plate was incurvated as a whole and it had bent at the predetermined angle. 
[0003] Moreover, the forming roller might be used. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Like the above explanation, not using a dice and punch, without using the forming roller 
which has the forming side of a configuration variously, according to the bending method of the plate invention 
concerning a claim 1 or a claim 2, bending of the plate can be easily carried out now to a curve configuration, 
and, moreover, not only an expert but the amateur who has not received special training can perform the 
bending now. Moreover, since it can cany out controlling bending by the computer, in the former, there is an 
advantage which can also perform now bending of a complicated configuration which is extremely 
accompanied by difficulty. Especially in invention concerning a claim 2, the amount of restoration by the 
springback property of a plate is taken into consideration. Since the technique the above-mentioned degree of 
the last comer of a street is obtained is adopted when the plate bent by making move width of face of the push 
implement when forcing a plate on the outlet side edge of mold material, and bending it larger than the move 
width of face corresponding to the degree of the last comer of a street of a plate reverts with the springback 
property, the degree of comer of a street as a design can be made to the degree of the last comer of a street of 
' ^ach part with a sufficient precision at the beginning. 

moreover -- if it is made to move the push implement to the above-mentioned outlet side edge from one 
side of the outlet side edge at the side else in accordance with the radii path covering the both sides of the 
outlet side edge of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. when forcing a plate on 
the outlet side edge of mold material and bending it with a push implement It becomes possible to carry out 
bending of the plate right-angled, without using the forming roller which has the forming side of a configuration 
variously, not using a dice and punch, and, moreover, not only an expert but the amateur who has not received 
special training can perform the bending now correctly. Moreover, there is also an advantage which can be 
performed while controlling bending by the computer. Especially, the amount of restoration by the springback 
property of a plate is taken into consideration, and move width of face of a push implement is made larger than 
the move width of face which is the degree of the last comer of a street of a plate and which balances right- 
angled. Since the technique the right-angled degree of comer of a street is obtained is adopted when the bent 
plate reverts with the springback property, the degree of comer of a street as a design can be made to the 
degree of the last comer of a street of each part with a sufficient precision at the beginning. 
[0023] Moreover, since the bending method of the plate invention concerning a claim 2 can adjust the mutual 
interval of the mold material of a couple so that the thickness size of a plate may be suited, bending can be 
performed now to the plate of various thickness sizes, and the versatility increases. 
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rapan Patent Office is not responsible for any 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however, skill and skill advanced [ it is / a force degree when a 
plate can be struck and dented / difficult for the conventional method using a dice or punch, and ] although this 
carries out bending of the plate also to the springback possessing in the plate conjointly at the configuration as 
the original design - needing - anyone - although - there was a problem that it could not cany out easily 
[0005] Moreover, the conventional method using a forming roller had the economical disadvantage that the 
forming roller which has a forming side according to the configuration had to be used, whenever the 
configurations which cany out bending differed. 

[0006] This invention solves the above problem and an expert aims at offering a method with an amateur able 
to do bending of the plate to a desired configuration easily and quickly, of course as well as an expert. 
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r apan Patent Office is not responsible for any 
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3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] When invention concerning a claim 1 sends out a plate from the above-mentioned 
outlet of the mold material which has an outlet and delivery of a plate is stopped It is the bending method of the plate 
which forces the above-mentioned plate on the above-mentioned outlet side edge, and bends it by moving a push 
implement to the outlet side edge of the above-mentioned type material from one side of the outlet side edge at the 
side else in accordance with the radii path covering the both sides of the outlet side edge of opposite Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. When carrying out bending of the plate to a curve configuration 
and sending out a plate intermittently from the outlet of mold material and delivery of a plate are stopped By 
repeating, forcing the above-mentioned plate on the outlet side edge of the above-mentioned type material, and 
bending only a fixed angle, when only constant width moves a push implement Bending of the plate is carried out to a 
curve configuration as a whole. When carrying out bending of the plate right-angled It is made larger than the case 
where bending of the move width of face of the aforementioned push implement is carried out to a curve 
configuration, and is characterized by carrying out controlling bending of forcing a plate on the outlet side edge of 
mold material, and bending it by the computer. 

r0008] When invention concerning a claim 2 sends out a plate from the above-mentioned outlet of the mold material 
vhich has an outlet and delivery of a plate is stopped It is the bending method of the plate which forces the above- 
mentioned plate on the above-mentioned outlet side edge, and bends it by moving a push implement to the outlet 
side edge of the above-mentioned type material from one side of the outlet side edge at the side else in accordance 
with the radii path covering the both sides of the outlet side edge of opposite Perilla frutescens (L.) Britton var. 
crispa (Thunb.) Decne. When carrying out bending of the plate to a curve configuration and sending out a plate 
intermittently from the outlet of mold material and delivery of a plate are stopped While carrying out bending of the 
plate to a curve configuration as a whole by repeating forcing the above-mentioned plate on the outlet side edge of 
the above-mentioned type material, and bending only a fixed angle, when only constant width moves a push 
implement The move width of face of the push implement when taking into consideration the amount of restoration 
by the springback property of a plate, forcing a plate on the outlet side edge of mold material, and bending it When 
the plate bent by making it larger than the move width of face corresponding to the degree of the last corner of a 
street of a plate reverts with the springback property, the above-mentioned degree of the last comer of a street is 
obtained. When carrying out bending of the plate right-angled, the amount of restoration by the springback property 
of a plate is taken into consideratioa The move width of face of the aforementioned push implement when forcing a 
plate on the outlet side edge of mold material, and bending it It is characterized by carrying out the right-angled 
degree of comer of a street being obtained, and controlling such bending by the computer, when the plate bent by 
making it larger than the move width of face which is the degree of the last comer of a street of a plate, and which 
balances right-angled reverts with the springback property. 

[0009] According to the bending method of the plate by invention concerning a claim 1 , bending of the plate can be 
carried out also to a curve configuration also right-angled. It does not become impossible to accept it but these 
configurations can be performed continuously. In addition, when carrying out bending of the plate to a curve 
configuration as a whole, the part where plates differ counters the outlet side edge of mold material one after another 
by sending out a plate intermittently from the outlet of mold material. Moreover, if the above-mentioned plate is 
"breed oh the outlet side edge of the above-mentioned type material when delivery of a plate is stopped, and only 
constant width moves a push implement, only the angle to which two or more places of the plate which countered 
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the outlet side edge of mold material one after another as mentioned above balance the move width of face of the 
above-mentioned push implement will bend. Therefore, bending of the plate is carried out to a curve configuration as 

C % whole by bending with 1 time of the folding angle of a plate, and controlling the number of times. This operation is 
done so also by the bending method of invention concerning a claim 2. 

[00 1 0] In the bending method of the plate by invention concerning a claim 2, if the plate which was forced on the 
outlet side edge of mold material by the push implement, and was bent is released from the forcing operation by the 
push implement, it will be bent with the springback property with which the plate itself is equipped, and will carry out 
**** restoration behind Therefore, the amount of restoration by the springback property of a plate is taken into 
consideration like this invention. The move width of face of the push implement when forcing a plate on the outlet 
side edge of mold material, and bending it If the above-mentioned degree of the last corner of a street is obtained 
when the plate bent by making it larger than the move width of face corresponding to the degree of the last comer of 
a street of a plate (the degree of comer of a street after restoration) reverts with the springback property, bending of 
a curve configuration as wanted will become possible. 

[00 1 1] Moreover, since move width of face of the push implement when forcing a plate on the outlet side edge of 
mold material, and bending it is made larger than the move width of face which is the degree of the last comer of a 
street of a plate and which balances right-angled when carrying out bending of the plate right-angled, the 
predetermined part of the plate which countered the oudet side edge of mold material can be bent at a larger angle 
than a right angle. And when bending the predetermined part of a plate at a larger angle than a right angle, the 
amount of restoration by the springback property of a plate is taken into consideration, and bending since the right- 
angled degree of comer of a street was obtained when the plate bent by making it larger than the move width of face 
which is the degree of the last comer of a street of a plate, and which balances right-angled reverted with the 
springback property, as it asked for the move width of face of a push implement becomes possible. 
[00 12] Moreover, the bending method of the plate by invention concerning a claim 1 and a claim 2 is performed, 
controlling bending which was described above by the computer. 
[0013] 

s~ [Embodiments of the Invention] Drawing 1 - drawings show the procedure of performing bending of this invention, 
ising a band-like plate as symmetrical. In these drawings, 10 and 10 are the mold material of the ******(ed) 
' couple, and have sharpened the outlet side edge 1 1 of each mold material 10 in the shape of an acute angle. 
Therefore, in the mold material 10 and 10 of the couple arranged by the phase opposite state, the outlet side edges 
1 1 and 1 1 are taper configurations. These mold material 10 and 10 has come to be able to carry out increase and 
decrease of the mutual interval L of regulation. 12 is a push implement and is constituted possible [ approach 
estrangement ] along with radii path A-A illustrated to drawing 2 to the above-mentioned outlet side edge 1 1 . That 
is, along with radii path A-A, it can move to the side else from one side of the outlet side edges 1 1 and 1 1 , or can 
move to one side from a side besides the oudet side edges 1 1 and 1 1 along with the radii path A-A. 13 is a delivery 
roller which applies delivery to the workpiece 1 -ed. 

[00 14] It performs sending above like drawing 1 and drawing 2 , and only a predetermined angle rotating a roller 
13, and sending out a plate 1 from the outlet 14 of the mold material 10 and 10, and adjusting the mutual interval L 
of the mold material 10 and 10 of a couple, and doubling with the thickness size t of a plate 1 . By stopping, **(ing), 
pushing delivery of a plate 1 continuously in the place where predetermined part I of a plate 1 countered the above- 
mentioned outlet side edge 11, and moving an ingredient 12 rightward like drawing 3 , a plate 1 is forced on the 
above-mentioned oudet side edge 1 1, and only a fixed angle bends above-mentioned part I. Then, while pushing like 
drawing 4 and retreating an ingredient 12 to the original position, only a predetermined angle rotates the delivery 
roller 1 3, send out a plate 1 , part RO which separated only predetermined width of face from already bent part I is 
made to counter the above-mentioned outlet side edge 1 1 , and delivery is stopped. And by moving the push 
implement 12 rightward again, a plate 1 is forced on the above-mentioned outlet side edge 1 1 like drawings , and 
only a fixed angle is bent If the above operation is repeated, a plate 1 will be bent by two or more predetermined 
interval eveiy places. And when [ of bending part I and RO - ] an interval is comparatively narrow, bending is 
carried out to a curve configuration as a whole, and when extensive ** is in the interval, bending of several places 
which separated the interval is carried out, respectively. 

r 00 1 5] If move width of face H of the push implement 12 is fixed in the above-mentioned method, they will be each 
bending part I of a plate 1 , and RO. - 1 time of a folding angle becomes the same. Moreover, if intermittent-feed 
width of face D of the plate 1 with the delivery roller 1 3 is fixed, they will be each bending part I and RO. - A 
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mutual interval becomes the same. From this, in forming a part for a circular bend as a whole by bending While 
deciding the above-mentioned intermittent-feed width of face D that the part which carried out the division-into- 
qual-parts rate of the all-over-the-districts portion which performs bending of a plate 1 counters the above- 
V mentioned outlet side edge 1 1 one after another If it bends from the folding angle of the plate 1 bent by one forcing 
of the push implement 12, and the radius of curvature for a bend to form by bending and the number of times is 
computed, it will become possible about both element of these to perform bending of a curve configuration exact as 
a factor. 

[00 1 6] By the way, if the forcing operation of the push implement 12 to the plate 1 is canceled by the springback 
property with which the plate 1 is equipped when a plate 1 is bent, the folding part of a plate 1 will carry out **** 
restoration, and it will opea If the degree of comer of a street when a plate 1 reverts with a springback property is 
made the degree of the last comer of a street here, in order to perform bending of a curve configuration as wanted 
The move width of face H of the push implement 12 when taking the springback property of a plate 1 into 
consideration, forcing a plate 1 on the outlet side edge 1 1 of the mold material 10, and bending it When the plate 1 
bent by making it larger than the move width of face corresponding to the degree of the last comer of a street of a 
plate 1 reverts with the springback property, it requires that the above-mentioned degree of the last comer of a 
street is obtained. Such technique is adopted about the example explained by drawing 1 - drawings . 
[00 1 7] Next, when carrying out bending of the plate 1 right-angled, it faces it being required to enlarge move width 
of face H of the push implement 12, and performing such right-angled bending, the outlet side edges 1 1 and 1 1 of 
the mold material 10 and 10 of a couple have become a taper configuration, and it is useful to be constituted so that 
the push implement 12 may move to the side else from one side of the outlet side edge 1 1 along with radii path A-A. 
Namely, since the plate 1 bends with a springback property and carries out **** restoration behind, when a plate 1 
is bent, when forcing a plate 1 on the outlet side edge 1 1 of the mold material 10 and bending it with the push 
implement 12 If take the springback property of a plate 1 into consideration, the push implement 12 is further moved 
to **** facing up after passing through the bottom of the above-mentioned outlet side edge 1 1, a plate 1 is pushed 
and it bends to an acute angle smaller than a right angle with an ingredient 12 It is because a plate 1 reverts right- 

C- angled with a springback property after the push implement 12 retreats. In this case, a right angle is the degree of the 
ast corner of a street. 

* [00 1 8] Processing which bends the plate explained above in a curve configuration, and processing bent at a right 
angle are performed controlling by the computer. 

[0019] Drawing 6 shows a part for the bend of the plate 1 by which bending was carried out as a whole to the 
curve configuration by the technique explained by drawing 1 - drawing 5 , In this drawing, the aperture angle of the 
both ends for a circular bend in which A was formed of bending, and a are the aperture angles between bending 
parts, and this is an angle for one when carrying out the division-into-equal-parts rate of the above-mentioned 
aperture angle A. Moreover, r is the radius of curvature for a bend. 

[0020] Drawing 7 is what illustrated the mechanism for adjusting the mutual interval of the mold material 10 and 10 
of a couple. It is the thing which the inside screwed in each of the both ends of the flat mold material 10 and 10 and 
which it ****ed, and shafts 20 and 21 were interlocked with the chain 22, and connected the manipulator style 23 
with one screw-thread shaft 20. It has the composition that the mold material 10 and 10 of a couple is approached 
or estranged, by ****ing by the manipulator style 23 and making the right direction or an opposite direction rotate 
shafts 20 and 21. 25 is the mount of the screw-thread shafts 20 and 21 . 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 11 When carrying out bending of the plate, it is explanatory drawing showing the initial stage. 
[Drawing 21 When carrying out bending of the plate, it is explanatory drawing showing other initial stages. 
fDrawing 31 When carrying out bending of the plate, it is explanatory drawing of the stage where pushed on the 
plate and the ingredient was pushed. 

[Drawing 41 When carrying out bending of the plate, it is explanatory drawing of the stage where the forcing 
operation of a push implement to a plate was released. 

[Drawing 51 When carrying out bending of the plate, it is explanatory drawing of the stage where pushed on 
other parts of a plate and the ingredient was pushed. 

[Drawing 61 It is the side elevation showing a part for the bend of the plate by which bending was carried out 
according to the procedure of drawing 1 - drawings . 

[Drawing 71 It is the plan which illustrated the mechanism for adjusting the mutual interval of the mold material 
of a couple. 

^Description of Notations] 

I Plate 

10 Mold Material 

II Outlet Side Edge 
12 Push Implement 

14 Outlet of Mold Material 
A-A Radii path 

L The mutual interval of mold material 
H Move width of face of a push implement 
t The thickness size of a plate 
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DRAWINGS 



[Drawing 11 
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[Drawing 51 
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